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aeMHoro peMOHTd. a iiMeioio k ycTpo&CTQOM 
AnnycraHOOKM tferaAAimecKiix n/iacTupeii 

BOCCTaHODieiHIfl repMeTMSHOCTM o5ca/ Mux 

Tpy6. Ue/ib M3o6peTCMMR -ynpoutemie komct- 
pyicuHH ycTpo^cToa m cmwceMMe era Maccu. 
3to AOCTuraeTCfl TeM, hto nonwa ujtok.12. 
TenetKonHHCCKH ycraHooAeHHwd o xopnyce 6. 
xecmo co»3*3M c noAo*- ujTaHrovi 3. 3a<t>n<cn- 
poedH o hcxoamom nonoxemut Md xopnyce 6 m 



cna6*eH orpaNHMMTe/ieM 5 v* 4>ukc3topom ko- 
Hewioro nono^ccHMfl a onne cronopHoro xonb- 
ua 14, aaa KOTOporo na BnyTpeKnea 
noaepxHOCTH tpancnopTHOM xoaohmu 15 bu- 
nonHeHa nonwueeaa npoTOMxa 16. Ppw 3tom 
paccTOflime Me*Ay ctohophum xoAbuoM 14 ii 
xonbueaow npOTOMxoft 1 6 a mcxoahom noAOxe- 

HUM ou6paMO paBHUM AAMHe X0A3 AOpHklpyiO- 

men coaodkh 4, t.c paccTomwK) or nuxHcro 
Topua KOpnyca 6 ao orpaMUMHreA* 5. flocAc 
<j>MKcannu ycTpoflcroa o oScoAnofi rpy6e 20 o 
30A3HHOM HHfepaaAe npucrynaiOT k 3anpec- 
coaxe n/iacTupa 18 nocpeAcroOM npoflao/>e- 
hmr AOpHupyiomeA ro/iOBKti 4 uepc3 nnacTwpb 
18 oecoM HKT. npw 3tom cpeaoeTC* ujtm^t 22, 
a xuAxocib noA AaoAemicM nepea oroepcme 
7 nocxynacT o noAOCT* Manxe™ 8 u ouflBitra- 
er noABMKHue cexTopu 9 o pa6oMco nonoxe- 

MMC. riOCAC 3T0r0 UXOpb OTXAWMaCTCQ OT 

oGcaAHOA 7py5bi 20 u AarfbHeuuja* aanpec- 
C0BK3 n/iacTupn 18 ocymecTonneicn no a a*3b- 
acxmcm b roAoaxe 4 npii 
oosapaTHo-nocTynareAbHOM nepeMemeHmi 

1-MCTpyMeMTa. 2 MA. 



H3o6pereHM0 otmocmtch x rexiiuxe noA- 
3ewHoro peMOHTa, a mmchho k ycrpoftciBdM 

AAA yCTaHOOKM MeTdAAMMeCKIU nA3CTUpe»l ^A« 
BOCCTaHOBACHMg repMCTM l IH OCTtl 0BC3AHUX 

TpyO Hc4>T«Hbix. boa«mux m ra30owx cxnaxviM. 

t43aecTiio ycrpoMCToo, oxAiOMaremee 
uiTanry. iia mmxhcm kohub xoToport po3Meme- 
na AopMMpyoiuafl ronoaxa, na eepxneM xonud 
- axopw. a MexAy hmmm iia uiTanrc pacnono- 
w.en nnacTupb. 



OAnaxo Aopnupyioiuan roAOoxa npii pac- 
uii^CJtwi nnaCTupn ao conpRxemta c oGcaA* 
:tO«i t^;6oh npoTftrviBacTCfl ncpeo nnacTwpb 
cHi<3y oocpx nyieM ocoao^ narpy3Kvi na iimct- 
pyMJiiT (MacoCHO-xoMnpcccopnuc TpyGw). B 
in cm cnynae HKT noAoepra»OTC» aboAiioA na- 
rpyaxc: rvtApaoAMMecxoMy AnoAenuto tt oceoo- 
My poct»xcmu>o, mto Me MCKAOMneT nopwo 
ir,6B npouecce ux HamxeHiiA npn ycTa- 
hcoxc nnacTwpw Ma Conuiunx rnyOiiHax (6o- 
auc 3000 m). _ 
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MsrccTNO ycTpoflcroo. vrjv.zwcwe cm- - ynpocTHTb KOHCTpyxuwo ycTpoflCToa. cnw- 

/icr.uO ruAiv loiwiecKurt ronxaTc/ib. Aopunpy • 3u:»> mhccv c coxpaneiiucM ero npom* cthux 

lomyio ronooxy, nonuA ujtok. unanry c cboucto. objcnauuTb yAoGcToo o6c/iy*tio3- 

pacnoAowcMHWMM no iiefl uanroQUMH ynopa- una m 3xcnnyOTaiuin. 

mm nnacTups, xoropwfi paaMcmen Ha 3Toft 5 H3oGpeTenne o6ccncHnoaer a momgmt 3a* 

uiTdiire. xoAa Aopniipyiomeft ro/ioaxM o n/iacTwpb chh- 

3TOyCTporiCTDorpoM03;;KonMeT3nnoeM- xpohmoctu noAasu kviakoctli Ha noAouxnue 

HO 33 CSeT ManHMMfl CM/IOOUX UU/IMHAPOB, HCy- CCKTOpU C OaaHMOAei^CTOMeM X0A3 TOflOBKH AO 

Ao6ho a OKcnnyaianun m o6c/iyxwBaHMM. ee mi*Hero orpannHM re/i« m Konbueeovi xa- 

Ucau M3o6p€TOHMn - yripomemte komct* 10 hsbkii co cronopHUM xo/ibijoM. 

pyxuMu ycTpoftcToa. chiwwmo ero Maccw. Ha $nr.1 M3oGpo>KeHo ycTpoAcTBo o cGo- 

3to AOCtHraeTCA tom. sto pacuiupeiiMC pe c n/iacrupeM, cnyuienime o cxoaaciiHy x 

nnacTUpw ao conpaweHiw c oGcaAHO* Tpy6oft MccTy Ae<J>cxTa o6caA«o« xo/iohhw; na <J>nr.2 

oSecnemieaeTcn nyieM co3Aanun pac<ieTiiow - AopHMpywiuan ro/ioaxa. pa3pe3. 

occBofl narpyaxit Ha AopHMpyioiqyio ro/iosxy 15 YctpoActbo coAepxviT rMApao/rvmecKMvi 

3a cmct aeca HHcrpyMCHTa. onycxacMoro o PKopb 1 cnOAnuxnuMnn/iaujx3MM2. xoTopwn 

cxaaxwuy. nocpeACTBOM no/io* uiTaHrw 3 cocAMnen c 

(Ipn 3T0M nonuH ujtok *cctko cawaan c rwApaQmtMecxoii ronooxoft 4 f cocTomqevi 113 

no/iow uiTanroA. aa<J)uxcupOBan na xopnyce 0 1111^'Hero ynopa 5. xopnyca 6 c OToepcTWCM 7. 

vtcxoAHOM nonoiKCHMvi m HMceT 4>i4kcotop xo- 20 MdHxceTu 0, noADMxcHbtx cexTopoo 9, oGobm 

HSMHoro no/ioacenus. npu 3tom hh OHyTpcM- 10. xonycHOro nyancoHa M.ujToxa 12,ynnoT» 

weft nooepxHOCTti TpancnopTHOfi xo/iomiw hutcauhux xor.eii 13, cTonopHoro xo/ibua 14 u 

Tpy6 nuno/mena ko/iuucqaa npOTonxa noA uepxnero naxpyGxa 15 c xo/ibueooti npoTOM- 

<fuKcarop xoiiCMMoro no/ioxccMMR, a no/ibiH xo* 16. H3A ro/iooxofl p33Meu\eH UMpxyilJIUM- 

uitok MM6CT Ha HapywHOfl noBepxMocrti or pa- 25 oh hum K/tanau 17. a Me*Ay RxopeM m ronooxoft 

HUMMTe/ib. npwMCM A/iMHa xoAa xopnyca r«A- - nnaCTbipb 18, cnycxaeMuft Ha n h ct py m erne 

paonvmecxoti Aopiutpyioiueft ronooxw ao (HKT) 19 o o6caA><yx> rpyGy 20 K MecTy A*t>eK- 

orpaimmiTC/in paona pnccro»iinio wo.xAy ^hx- Ta 21. npcAOTBpauienM» npexAeBpeMen- 

caTopoM noHennoro nonoxcemm m Konbucsofi noro 33xoao d n/tacrupb AOpHiipyiomeu 

npoTOKxowTpaHcnopTMOtixononnbJ rpy6. Kpo- 30 ro/ioo>cii ohb cHaOxans cp63hwmujtm4)tom22. 
MC TOfO, rMAPaOnUMCCKUM HKOpb ycTpotiCToo* 

ownonHRiomini cjiynKunio ynopa nnacTbipp. rioc/ie cnycxa ycTpofidoa o cGope c nna- 

pacno^oxccH ho kohuc nonocTM ujTaurii noA CTwpeM 18 na MiiCTpyMeHre 19 o o6caA»yK). 

nnacTupeM.Taxoc TexHHMecxoc pciuenne no- Tpy6y 20 h opvieHTau^vi nnacTupp tta Ae<t>exT 

3oo/jfleTOTKa3aTuc»OTnpiiweHCHMnoycTpoc\- 35 21 n cucieMe co3AaeTc« M36uTOHHoe rwAPao- 

CToe cvtfloooro to/hotca*. Rpu otom nimecxoo paoncnv^. XMAKOCTb noA AaoncHw- 

TexHO/iorwfl ycTanoaxM n/iacrwp* nyTCM pac- cm nocrynacT e nonodb nxopn 1, xotopuft 

umpeHHB ero ao conpflxcMwa c oOcaAHOrt rpy- cboumii nnauixsMii 2 c paaMeuieiiKUMvi Ha hcm 

6oh npw npoTPrwoaHHH AopHiipyiouiert 3y6bnMvi akopvitcp 3a o6caAHyK> Tpy6y 20, 

ronooxu cacpxy omi3 oOccneMUBacTCR cccom 40 oOecncMuoaii ynop n/iacTupio. 3anpeccooxa 

n 1 1 ct py m c h Ta . pacHCTHan narpynxa xOToporo nnacTupn 18 x bi lyTpenHCrt ctchko o6caAMO* 

perynupyeTCfl » xoHTpo/inpyCTCfl no niApan- Tpy6w 20 a^» nepcKpWTn» AC<t>exta 21 ocyiue- 

nnsecxOMy m3mcputc.ik) occa (rilBy). CTo/incTcfi npu npoTflrvtoaHwu Aoptmpyioiueit 

Taxasi KOMnoHoar.a yctpoucToa u ucno/iu- ronoDxn 4 scpea n/iaCTupb occom hhct pyncM* 

3ooanne Mac cm uhct|>vmcmt3 aaa co3Aanv»n 45 tj 19. npw 3tom cpe3acTc« ujtvi^t 22. a U36u- 

occbom Hdrpy3xn »ia AoptutpytOiuyio ronooxy tohhoo Aao/icnvtc a nonocTb Manxcerbi 8 

npu pacujupenuu nnacTbipn no3oonncT nocrynaeT Mcpca otbcpcthc 7 u nepeAaeT pa- 

- ynpocTMTb TcxMO/ioruK} yCTanooxM nnacTw- Aua/ibHyo Harpyaxy na noABuxiiwe ccxTopu 9 
pn npu OTcyTCTotui B03MOx<noro nnnaAOHiin o momcmt aavoAa ronooxM a n/iacTupb, re. 
noCToponHV4x tocpawx npeAMOToo Mcsx/iy xo- TorAa, xorAa hh*m>hi Topcu A xopnyca 6 aoxo- 
noiiiioA TpyS m n/iacTUpCM o nponccco cro 50 a»t AO ynopa 5 it CTonopnoc xo/ano 14 3aim- 
pacuiMpeHna: m<ict mccto q xo/ibucBoii npoTOMxc 16. 

- oGccngHUTb ycTauonxy nnacTwpw npnxTimo- (loc/ic npoxoAa Aopiinpyxjiucrt ronooxu A 
cxm Ha /ix)6ort rnyOiiMO, mo co3Aaoafl Aonoflhii* o nnodupc Ha aaAauuyio ncnivjMHy (nanpu- 
TCflbHOf\paCT»mooK)aicr»occBOitHorpy3xuMa mcp, 1.5 m). rcTopaa oGecncnuoaCT xoht3Xt- 
viMCTpyMeMT (HKT). npu 3tom un HcGonuujiix 55 hoc conpn;Kcnne nnacTupn 10 c oGcaAHOt* 
rnyGwHax c i|4At»K> ynn/*ttMCiuifl occa miCTpy- TpyGort 20. nxopi. 1 ootomotumccxu OTKiDOMa- 
f.iciiTn McnoAbayxiTcn yTR^cnchnuc Gypuau- ctch ot oGcannoi'i Tpy6w c'coxpancHiieM M3* 
Hue TpyGw; GuroMitoro AaoncHii<irAOpHiipyK)(uap ronooxa 
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4 ocr VAHcrpyMeHT3 pactuwpse' nnacTwpb 

»u c eil ere n/m'-e. 

Tax xax AOpHMpytoaiaa ron or.j 6.iaroA3' 
pa HMKMeMy ynopy 5 h coeAHHeMMio donop- 
Moro Konwua t4 c xojuueflOfl npoTOMxort 16 
noaie npoxoAa OTpeaxa t mo mmcct oc^ooro 
neooMft ueMMfl, to xa/in60OBr/ ii.v.ctuj j (no* 
oTopHue npoxoAu) ocymecto/ifliOT noA Aaayie- 

HH6M D rOAOBKO 4 K3K CKVOy OBepX OOA^CMOM 

viHCTpyMeHTa, Tax m coepxy ohms - occom mh- 
CTpyMema. Opn 3tom Harpyaxn Ha inicTpy- 
mcmt npw ero noA^ewe He3Ha«iirre/iwHue. 

riocne ycTdMODKM n/iacnipA ycTpofiCTao 
noA»iMMaeTC» Ma noaepxHocTw, c/iwa *ma*o- 
ctm c noAHMMaeMoro MHCTpyMBHTa o6ecne<ui« 
eaeTca nepea UMpxyflnuMOHHwa xnanau 17. 

ycrpoftCTBO MMeeT weAywuiwe npewMy- 
uiecTsa: 

- A/i« oceaoro nepeMeiucHMii AOpHMpyiome* 
ro/iOBKM no acefl Anwue njsaCTU pa ceepxy bhh3 
Mcno^wayeTc* Dec MHCTpyMcma 6ea Aono/ntn- 
Te/iwHort oceaoA narpyaxw na Hero; 
-ynpomaercn raxMOAornfl yevaHoaxn n/iacTU- 
pa npaxTiwecxM Ha /11060a r/iy6MHe C otcytct- 
ovieM ao3MOxtHoro nonaABHMfl noCTopotniMX 
roepAwx npeAMCToa Mc*Ay 06caAH0ftTpy6ort 
w n/iacntpeM: 

- ynpomaeTcn xOHCTpyKqwa. CHuxjeK* Mac- 
ca 6ea ncrrepw nposHOCTMwx cboActc ycipoA- 
ctfla. 



3k MOMMMeCKV4M D^BICT OT npWMCHfcHtl* 

Aamioro TexMMsecicoro peuiCMwa opweHTupo- 
bommo COCT30MT 1 - 2 Tyc.py6. na OA><y oncpo- 

OopMynaM3o6peTeHKa 

5 YCTpOACTBO A^» VCTdHOBKH nnaCTtfpfl B 

o6c3Amom TpySe. ex/iwMaiomee ycraHoeneM- 
huh Ha TpaHcnopTHoA xonoHHe Tpy6 nonurt 
icopnyc c paAMan^HUMM oTaepcTwaMvi * tha- 
paBitHsecxoA AOpHMpyiOLueA ro/ioaieo». iene- 

10 cyonMMscxM ycTaHOB/ieHHuA b xopnyce no/iurt 
ujtok, o6paayioiuefl c xopnycoM rwAPaa/ume- 
cxyx> xaMepy. no/>yx> ujTanry c rwApaB/iwe- 
ckmh axopeM m wiacTupw, pa3MemeMHwrt na 
no/io* uiraHre. o t /i h s a 10 ui e e c « reM. mto. 

15 cue/ikwynpomeMwa xoMCTpytcuMH ycrpoftcTBO 
ii CHH^eHMA ero Maccu. no/iwft unox *ecT*o 

CBH33H C nO/IO* UIT3HrOM\ 3a<frMXCMpOB3H H3 

xopnyce a hcxoahom no/ioxeHUH m MMeer <(>nx- 
caTop xOHCMHoro nonoKeHMa. npw stom Ha 

20 BMyrpeMHert noBepxHocm TpancnopTHoa xo- 
/iohhw Tpy6 Buno/iHena nonwueaaa nporoM<a 
noA ^Hxcarop KOKenHoro no/ioxceHnsi, a no- 
nM uitox MMeeT hb HapyjxHoft noaapxHocTw 
orpaHMHMreitb, npM4€M A^MHa xoas xopnyca 

25 rMApaaiiKHeCKoA AopHwpyiomeA toaobxh ao 
orpaHMMMTeiisi paBna paccTOBHHK) mokay *mx- 
caTopoM KOHBMHoro nono)neHM» w xoflbueaoft 
npOTOHXO^ TpaHcnopTMOft XO/IOHHW Tpy6. 
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Que / put. 2 



CocTaatrre/ib B. tOphea 
PeAaKTOp H. OeAopooa TexpeA M.MopreMta/i Koppeiaop K.HaMw6y/iMna, 
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(54) DEVICE FOR PLACING A PATCH 
IN A CASING 

(57) The invention relates to well 
servicing technology and specifically to 
devices for placing metal patches to 
restore leaktightness of casings. The aim 
of the invention is to simplify the design 
of the device and to reduce its weight. 
This is achieved by the fact that a hollow 
stem 12, telescopically mounted in 
body 6, is rigidly connected with hollow 
rod 3, fixed in the initial position on 
body 6 and provided with limit stop 5 and 



locking device for the final position in 
the form of retainer ring 14, for which 
annular groove 16 is made on the inner 
surface of work string 15. In this case, 
the distance between retainer ring 14 and 
annular groove 16 in the initial position 
is selected to be equal to the travel of 
coring head 4, i.e., the distance from the 
lower end of body 6 to limit stop 5. After 
securing the device in casing 20 at the 
specified interval, pressing of patch 18 
begins by means of coring head 4 
pushing through patch 18 because of the 
weight of the tubing. At this time, pin 22 
is sheared off, and fluid under pressure 
enters the cavity of cup seal 8 and 
advances movable sectors 9 to the 
working position. After this, the anchor 
is disengaged from casing 20 and further 
pressing of patch 18 is accomplished 
under the pressux- in head 4, with 
reciprocal motion of the tool. 2 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
placing metal patches in oil, water, and gas wells to restore leaktightness of casings. 

A device is known that includes a rod, on the lower end of which is disposed a coring 
head and on the upper end of which is disposed an anchor, and a patch is disposed between 
them on the rod. 



1747673 
2 



However, during expansion of the patch until it joins the casing, the coring head is 
pulled through the patch from the bottom up by means of an axial load on the tool (the 
tubing). In this case, the tubing is subjected to a double load: hydraulic pressure and axial 
tension, which does not exclude the possibility of breakage of the pipes while they are under 
tension during placement of the patch at large depths (more than 3000 m). 
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A device is known that includes a heavy-duty hydraulic pusher, a coring head, a 
hollow stem, a rod with collet stops disposed thereon for the patch, which is disposed on that 
rod. 

This device is unwieldy and has high metal content because of the presence of heavy- 
duty cylinders, and is inconvenient to use and to service. 

The aim of the invention is to simplify the design of the device and to reduce its 

weight. 

This aim is achieved by the fact that expansion of the patch until it joins the casing is 
provided by creating the calculated axial load on the coring head due to the weight of the tool 
being lowered into the well. 

In this case, a hollow stem is rigidly connected with a hollow rod, is secured on the 
body in the initial position, and has a locking device for the final position, where on the inner 
surface of the work string an annular groove is made to accommodate the locking device for 
the final position, and the hollow stem has a limit stop on the outer surface, where the travel 
of the body of the hydraulic coring head to the limit stop is equal to the distance between the 
locking device for the final position and the annular groove on the work string. Furthermore, 
the hydraulic anchor of the device, fulfilling the function of a stop for the patch, is disposed 
at the end of the cavity of the rod to accommodate the patch. Such a design makes it possible 
to avoid using a heavy-duty pusher in the device. In this case, the technology for patch 
placement by expanding the patch until it joins the casing while pulling the coring head from 
the top down is provided by the weight of the tool, the calculated load of which is controlled 
and monitored using a hydraulic scale. 

Such an assembly for the device and the use of the weight of the tool to create the 
axial load on the coring head for patch expansion makes it possible to: 

— simplify the technology for patch placement with no possibility of extraneous solid objects 
falling between the string and the patch during its expansion; 

— provide placement of the patch at practically any depth, without creating additional tensile 
axial loading on the tool (the tubing), where heavy drillpipes are used at fairly small depths, 
with the aim of increasing the weight of the tool; 
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— simplify the design of the device, reduce the weight while retaining its strength properties, 
and make it convenient to service and operate. 

The invention ensures, at the moment the coring head starts toward the patch, 
synchronous fluid delivery to the movable sectors, with coupling between the travel of the 
head to its lower limit stop and the annular groove with the retainer ring. 

Fig. 1 shows the device assembled with the patch, lowered downhole to the location 
of the defect in the casing; Fig. 2 shows a cutaway view of the coring head. 

The device contains hydraulic anchor 1 with movable slips 2, which by means of 
hollow rod 3 is connected with hydraulic head 4, consisting of lower stop 5, body 6 with 
hole 7, cup seal 8, movable sectors 9, race 10, conical ram 11, stem 12, packing rings 13, 
retainer ring 14, and upper sleeve 15 with annular groove 16, circulation valve 17 is disposed 
above the head, and patch 18 is disposed between the anchor and the head, where the patch is 
to be lowered on the tool (the tubing) 19 into casing 20 to the location of defect 21. To 
prevent the coring head from starting toward the patch prematurely, it is provided with shear 
pin 22. 

After the device, assembled with patch 18 on tool 19, is lowered into casing 20 and 
the patch is oriented on defect 21, excess hydraulic pressure is created in the system. Fluid 
under pressure enters the cavity of anchor 1, which by means of its own slips 2 with teeth 
disposed thereon is anchored in casing 20, providing a stop for the patch. Patch 18 is pressed 
against the inner wall of casing 20 to seal off defect 21 when coring head 4 is pulled through 
the patch by the weight of tool 19. At this time, pin 22 is sheared off, and the excess pressure 
is transmitted to the cavity of cup seal 8 through hole 7, and transmits a radial load to 
movable sectors 9 at the moment that the head starts to travel toward the patch, i.e., when the 
lower end A of body 6 reaches stop 5 and retainer ring 14 occupies the position in annular 
groove 16. 

After coring head 4 has passed through the patch by a specified distance (for example, 
1.5 m) that assures contact joining of patch 18 with casing 20, anchor 1 automatically 
disengages from the casing while the excess pressure is maintained, coring head 
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4 expands the patch along its entire length by means of the weight of the tool. 

Since the coring head, owing to lower stop 5 and the connection of retainer ring 14 
with annular groove 16, after passing through segment / does not have axial movement, 
sizing of the patch (repeated passes) is accomplished under the pressure in head 4 both from 
the bottom up by means of the lift of the tool and from the top down by means of the weight 
of the tool. In this case, the loads on the tool as it is lifted are insignificant. 

After placement of the patch, the device is lifted to the surface, drainage of fluid from 
the lifted tool is provided through circulation valve 17. 

The device has the following advantages: 

— for axial movement of the coring head over the entire length of the patch from the top 
down, the weight of the tool is used without additional axial loading thereon; 

— the technology for placing the patch at practically any depth is simplified, with no 
possibility of extraneous solid objects falling between the casing and the patch; 

— the design is simplified, the weight is reduced without loss of strength properties for the 
device. 
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The savings from using this design are roughly 1-2 thousand rubles per operation. 
Claim 

A device for placing a patch in a casing, including a hollow body, mounted on a work 
string, where the hollow body has radial holes and a hydraulic coring head, a hollow stem 
telescopically mounted in the body that forms a hydraulic chamber with the body, a hollow 
rod with a hydraulic anchor and a patch disposed on the hollow rod, distinguished by the fact 
that, with the aim of simplifying the design of the device and reducing its weight, the hollow 
stem is rigidly connected with the hollow rod, is secured in the body in the initial position, 
and has a locking device for the final position, where an annular groove is made on the inner 
surface of the work string to accommodate the locking device for the final position, and the 
hollow stem has a limit stop on the outer surface, where the travel of the body of the 
hydraulic coring head to the limit stop is equal to the distance between the locking device for 
the final position and the annular groove of the work string. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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